Calcyclin mediates serum response element (SRE) activation by an osteoblastic extracellular cation-sensing mechanism.
The molecular mechanism of sensing extracellular cations in osteoblasts is controversial. Using an expression-cloning strategy, the calcium-binding protein calcyclin was found to mediate the response of MC3T3-E1 osteoblasts to extracellular cations, but not the calcimimetic NPS-568, indicating the presence of another cation-sensing mechanism. Further understanding of calcyclin function in osteoblasts may identify novel targets for regulating bone formation. Extracellular calcium and other cations seem to regulate the function of osteoblasts through a distinct calcium-sensing mechanism that is coupled to activation of c-fos gene transcription. The identity of this calcium-sensing mechanism is unknown. To identify molecules that participate in this extracellular cation-sensing pathway, we developed an expression cloning strategy in COS-7 cells using cation stimulation of a serum response element (SRE) luciferase reporter derived from the c-fos promoter to screen a mouse MC3T3-E1 osteoblast cDNA library. We identified calcyclin (S100A6), a calcium-binding protein of the EF-hand type belonging to the S100 family, as being responsible for transferring a cation-sensing response from osteoblasts to COS-7 cells. Transfection of the calcyclin cDNA into COS-7 and HEK-293 cells confirmed that the overexpression of calcylin caused these cells to gain the ability to sense extracellular cations, including aluminum, gadolinium, calcium, and magnesium. Conversely, we found that an antisense calcyclin construct reduced calcyclin expression and partially inhibited the cation-sensing response in MC3T3-E1 osteoblasts. These results implicate calcyclin in the activation of SRE and establish a role for calcyclin as an accessory protein involved in the cation-sensing pathway in osteoblasts.